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(54) REFRIGERATION CYCLE DEVICE

(57)  In a refrigeration cycle apparatus (100), refrig-
erant circulates. The refrigeration cycle apparatus (100)
comprises a compressor (1), a first heat exchanger (2),
a second heat exchanger (6), a first receiver (31), a sec-
ond receiver (32), a first valve (4), an expansion valve
(5), and a bypass unit (7). The first receiver (31) and the
second receiver (32) store the refrigerant in the form of

liquid. The refrigerant circulates through the compressor
(1), the first heat exchanger (2), the first receiver (31),
the second receiver (32), the first valve (4), the expansion
valve (5), and the second heat exchanger (6)in this order.
The bypass unit (7) guides the refrigerant from the first
heat exchanger (2) to the second receiver (32) without
passing the refrigerant through the first receiver (31).

CONTROLLER

! 5
_M_@_ L 20

Processed by Luminess, 75001 PARIS (FR)



1 EP 4 071 424 A1 2

Description
TECHNICAL FIELD

[0001] The present invention relates to a refrigeration
cycle apparatus comprising a receiver configured to store
refrigerant of liquid (or a liquid refrigerant).

BACKGROUND ART

[0002] A conventionally known refrigeration cycle ap-
paratus comprises a receiver configured to store a liquid
refrigerant. For example, Japanese Utility Model Laying-
open No. 62-204253 (PTL 1) discloses a liquid receiver
used in a refrigeration cycle system having one compres-
sor and one condenser. The liquid receiver has a body
with two liquid reservoirs formed therein and communi-
cating with each other over an upper edge of a shield
plate. The condenser outputs refrigerant in a gas-liquid
two-phase state which in turn flows into one liquid reser-
voir and then flows over the upper edge of the shield
plate into the other liquid reservoir. The liquid receiver
allows gas-liquid separation of refrigerant to be done sat-
isfactorily.

CITATION LIST
PATENT LITERATURE

[0003] PTL 1:Japanese Utility Model Laying-open No.
62-204253

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0004] In a refrigeration cycle apparatus, an operation
to move refrigerant that flows through a channel (on a
low-pressure side) between an expansion valve and a
suction port of a compressor to a channel (on a high-
pressure side) between a discharge port of the compres-
sor and the expansion valve (i.e., a pump-down opera-
tion) may be performed. As a result of the pump-down
operation, an amount of liquid refrigerant stored in a re-
ceiver connected between the condenser and the expan-
sion valve increases.

[0005] When liquid refrigerant having a degree of su-
percooling flows into the receiver from the condenser,
refrigerant in the form of gas (or a gaseous refrigerant)
in the receiver is cooled by the liquid refrigerant and
stored in the receiver as saturated liquid. That is, in order
to increase the amount of liquid refrigerant stored in the
receiver, liquid refrigerant having a degree of supercool-
ing needs to flow into the receiver.

[0006] When the pump-down operation is performed
in a refrigeration cycle apparatus in which two liquid res-
ervoirs (or receivers) that store liquid refrigerant commu-
nicate in series, as in the receiver disclosed in PTL 1,
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saturated liquid having no degree of supercooling flows
out of the receiver closer to the condenser until the
amount of liquid refrigerant stored in the receiver reaches
an upper limit amount. Therefore, until the amount of lig-
uid refrigerant stored in the receiver reaches the upper
limit amount, the amount of liquid refrigerant stored in
the other receiver substantially does notincrease. If pres-
sure of refrigerant on the high-pressure side excessively
increases before the amount of the liquid refrigerant
stored in the receiver closer to the condenser reaches
the upper limit amount, and it becomes difficult to con-
tinue operation of the compressor, the pump-down op-
eration cannot be completed.

[0007] The present invention has been made in order
to solve the above-described problem, and an object of
the present invention is to improve the pump-down op-
eration in stability.

SOLUTION TO PROBLEM

[0008] In a refrigeration cycle apparatus according to
the present invention, refrigerant circulates. The refrig-
eration cycle apparatus comprises a compressor, a first
heat exchanger, a second heat exchanger, a first receiv-
er, a second receiver, a first valve, an expansion valve,
a second heat exchanger, and a bypass unit. The first
receiver and the second receiver store the refrigerant in
the form of liquid. The refrigerant circulates through the
compressor, the first heat exchanger, the first receiver,
the second receiver, the first valve, the expansion valve,
and the second heat exchanger in this order. The bypass
unit receives the refrigerant from the first heat exchanger
and guides the received refrigerant to the second receiv-
er without passing the refrigerant through the first receiv-
er.

ADVANTAGEOUS EFFECTS OF INVENTION

[0009] The refrigeration cycle apparatus of the present
invention allows the bypass unit to guide refrigerant from
the first heat exchanger to the second receiver without
passing the refrigerant through the first receiver, and can
thus enhance a pump-down operation in stability.

BRIEF DESCRIPTION OF DRAWINGS
[0010]

Fig. 1 is a functional block diagram showing a con-
figuration of a refrigeration cycle apparatus accord-
ing to a first embodiment.

Fig. 2 is a functional block diagram showing a con-
figuration of a controller of Fig. 1.

Fig. 3 is a functional block diagram showing a state
of a channel of the refrigeration cycle apparatus of
Fig. 1 in a pump-down operation.

Fig. 4 is a flowchart of a process performed by the
controller of Fig. 1 when a condition for starting the
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pump-down operation is established.

Fig. 5 is a functional block diagram showing a con-
figuration of a refrigeration cycle apparatus accord-
ing to a comparative example.

Fig. 6 is a timing plot representing how an amount
of liquid refrigerant stored in a receiver in the pump-
down operation (or a storage rate) varies with time.
Fig. 7 is a functional block diagram showing a con-
figuration of a refrigeration cycle apparatus accord-
ing to a second embodiment.

Fig. 8 is a functional block diagram showing a state
of a channel of the refrigeration cycle apparatus of
Fig. 7 in a pump-down operation.

Fig. 9 is a flowchart of a process performed by the
controllers shown in Figs. 7 and 8.

Fig. 10 is a functional block diagram showing a con-
figuration of a refrigeration cycle apparatus accord-
ing to a first modified example of the second embod-
iment.

Fig. 11 is a flowchart of a process performed by the
controllers shown in Fig. 10.

Fig. 12 is a functional block diagram showing a con-
figuration of a refrigeration cycle apparatus accord-
ing to a second modified example of the second em-
bodiment.

Fig. 13 is a flowchart of a process performed by the
controllers shown in Fig. 12.

DESCRIPTION OF EMBODIMENTS

[0011] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the draw-
ings. In the figures, identical or corresponding compo-
nents are identically denoted and will not be described
redundantly in principle.

First Embodiment

[0012] Fig. 1 is a functional block diagram showing a
configuration of a refrigeration cycle apparatus 100 ac-
cording to a first embodiment. Examples of refrigeration
cycle apparatus 100 include refrigerators, air condition-
ers, and showcases. Refrigeration cycle apparatus 100
selectively performs a normal operation and a pump-
down operation. Fig. 1 shows a state of a channel of
refrigeration cycle apparatus 100 in the normal operation.
[0013] AsshowninFig. 1, refrigeration cycle apparatus
100 comprises an outdoor unit 110 and an indoor unit
120. Indoor unit 120 is disposed in a space to be cooled
(asecondspace). Outdoor unit110is disposedina space
(a first space) outside the space to be cooled.

[0014] Outdoor unit 110 includes a compressor 1, a
condenser 2 (a first heat exchanger), a receiver 31 (a
firstreceiver), areceiver 32 (a second receiver), a bypass
unit 7, and a controller 10. Indoor unit 120 includes an
on/off valve 4 (a first valve), an expansion valve 5 (an
expansion valve), and an evaporator 6 (a second heat
exchanger). In refrigeration cycle apparatus 100, refrig-
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erant circulates through compressor 1, condenser 2, re-
ceiver 31, receiver 32, on/off valve 4, expansion valve 5,
and evaporator 6 in this order. Expansion valve 5 is, for
example, a thermal expansion valve.

[0015] Receivers 31and 32 storeliquid refrigerant. Re-
ceiver 31 receives refrigerant from condenser 2. Bypass
unit 7 receives refrigerant from condenser 2 and guides
the refrigerant to receiver 32 without passing the refrig-
erant through receiver 31. Receiver 32 receives refriger-
ant of saturated liquid from receiver 31 and also receives
refrigerant from condenser 2.

[0016] When a small-capacity receiver used in arefrig-
eration cycle apparatus of another model is used as re-
ceivers 31 and 32 and receivers 31 and 32 are in com-
munication with each other in series between condenser
2 and expansion valve 5, the receivers can be common
with the other model and a dedicated receiver having a
large capacity can be dispensed with. As a result, refrig-
eration cycle apparatus 100 can be manufactured at a
reduced cost.

[0017] Controller 10 controls a driving frequency for
compressor 1 to control an amount of refrigerant dis-
charged by compressor 1 per unit time. Controller 10
opens on/off valve 4 in the normal operation. Controller
10 may be disposed in indoor unit 120, or may be dis-
posed in alocation other than outdoor unit 110 and indoor
unit 120. A controller may be disposed for each of outdoor
unit 110 and indoor unit 120.

[0018] Fig. 2 is a functional block diagram showing a
configuration of controller 10 shown in Fig. 1. Fig. 2 also
shows a configuration of a controller 20 shown in Fig. 7
and described hereinafter. As shown in Fig. 2, controller
10 (20) includes circuitry 11 (21), a memory 12 (22), and
an input/output unit 13 (23). Processing circuitry 11 (21)
may be dedicated hardware or may be a CPU (Central
Processing Unit) that executes a program stored in mem-
ory 12 (22). When circuitry 11 (21) is dedicated hardware,
circuitry 11 (21) may for example be a single circuit, a
composite circuit, a programmed processor, a parallel
programmed processor, an ASIC (an Application Specif-
ic Integrated Circuit), an FPGA (a Field Programmable
Gate Array), or a combination thereof. When circuitry 11
(21) is a CPU, controller 10 (20) has functionality imple-
mented by software, firmware, or a combination of soft-
ware and firmware. The software or firmware is described
as a program and stored in memory 12 (22). Processing
circuitry 11 (21) reads and executes a program stored in
memory 12 (22). Memory 12 (22) includes a nonvolatile
or volatile semiconductor memory (for example, RAM
(Random Access Memory), ROM (Read Only Memory),
flash memory, EPROM (Erasable Programmable Read
Only Memory) or EEPROM (Electrically Erasable Pro-
grammable Read Only Memory)), and a magnetic disk,
a flexible disk, an optical disk, a compact disk, a mini
disk, or a DVD (Digital Versatile Disc). Note that the CPU
is also referred to as a central processing unit, a process-
ing unit, an arithmetic unit, a microprocessor, a micro-
computer, a processor, or a DSP (Digital Signal Proces-
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sor).

[0019] Input/output unit 13 (23) receives an operation
from a user and outputs a processing result to the user.
Input/output unit 13 (23) includes, for example, a mouse,
a keyboard, a touch panel, a display, and a speaker.
[0020] Fig. 3 is a functional block diagram showing a
state of a channel of refrigeration cycle apparatus 100 of
Fig. 1in a pump-down operation. The pump-down oper-
ation is performed, for example, when a condition for
stopping compressor 1 is established. A difference from
the state shown in Fig. 1 is that on/off valve 4 is closed.
The remainder is similar, and accordingly, will not be de-
scribed repeatedly.

[0021] Fig. 4 is a flowchart of a process performed by
controller 10 of Fig. 1 when a condition for starting the
pump-down operation is established. The process shown
in Fig. 4 is invoked by a main routine (not shown) that
generally controls refrigeration cycle apparatus 100.
Hereinafter, a step will simply be indicated by S.

[0022] As shown in Fig. 4, controller 10 closes on/off
valve4in S101 and proceeds to S102. Controller 10 waits
for a fixed period of time in S102. For the fixed period of
time, liquid refrigerant having a degree of supercooling
flows from condenser 2 into each of receivers 31 and 32,
and gaseous refrigerant included in each of receivers 31
and 32 is liquefied. As a result, an amount of liquid re-
frigerant stored in each of receivers 31 and 32 increases.
After the fixed period of time elapses, controller 10 per-
forms a step to end the pump-down operation in S103,
and returns the process to the main routine. The step of
ending the pump-down operation includes, for example,
stopping compressor 1.

[0023] Fig. 5 is a functional block diagram showing a
configuration of a refrigeration cycle apparatus 900 ac-
cording to a comparative example. Refrigeration cycle
apparatus 900 has the configuration of refrigeration cycle
apparatus 100 shown in Fig. 3 minus bypass unit 7. The
remainder is similar, and accordingly, will not be de-
scribed repeatedly.

[0024] Fig. 6 is a timing plot representing how an
amount of liquid refrigerant stored in receivers 31 and 32
in the pump-down operation (or a storage rate) varies
with time. Fig. 6(a) is a timing plot during a pump-down
operation of refrigeration cycle apparatus 900 of Fig. 5,
and Fig. 6(b) is a timing plot during a pump-down oper-
ation of refrigeration cycle apparatus 100 of Fig. 3. In
each of Figs. 6(a) and 6(b), receiver 31 has a storage
rate, as indicated by a solid line, and receiver 32 has a
storage rate, as indicated by a dotted line.

[0025] AsshowninFig.6(a),the pump-down operation
starts attime t10. The storage rate of receiver 31 increas-
es from time t10 and reaches 100% at time t11. For a
period of time from time t10 to time t11, receiver 31 out-
puts refrigerant of saturated liquid, and accordingly, gas-
eous refrigerant in receiver 32 is substantially unlique-
fied. Therefore, receiver 32 has a storage rate substan-
tially unchanged for the period of time from time t10 to
time t11. After time t11, receiver 31 outputs liquid refrig-
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erant having a degree of supercooling and the liquid re-
frigerant flows into receiver 32, and receiver 32 thus has
an increasing storage rate. The pump-down operation
ends at time t12. A period of time required for the pump-
down operation is atime interval from time t10 to time t12.
[0026] As shown in Fig. 6(b), a pump-down operation
starts at time t0. Once the pump-down operation has
been started, receivers 31 and 32 each receive liquid
refrigerant having a degree of supercooling from con-
denser 2, and receivers 31 and 32 thus each have an
increasing storage rate. The pump-down operation ends
at time t1. A period of time required for the pump-down
operation is a time interval from time t0 to time t1 and is
thus shorter than the time interval from time t10 to time
t12 shown in Fig. 6(a).

[0027] Refrigeration cycle apparatus 100 canincrease
an amount of liquid refrigerant stored in each of receivers
31 and 32 once the pump-down operation is started, and
refrigeration cycle apparatus 100 can thus make the
pump-down operation shorter than when an amount of
liquid refrigerant stored increases in the order of receiver
31 followed by receiver 32. This ensures that the pump-
down operation is completed before pressure on the
high-pressure side excessively increases.

[0028] The refrigeration cycle apparatus according to
the first embodiment can thus improve the pump-down
operation in stability.

Second Embodiment

[0029] In the first embodiment, the bypass unit guides
refrigerant from the condenser to the receiver closer to
the expansion valve in both the normal operation and the
pump-down operation. In the second embodiment, a con-
figuration in which the bypass unit is closed in the normal
operation and opened in the pump-down operation will
be described.

[0030] Fig. 7 is a functional block diagram showing a
configuration of a refrigeration cycle apparatus 200 ac-
cording to the second embodiment. Fig. 7 shows a state
of a channel of refrigeration cycle apparatus 200 in the
normal operation. As shown in Fig. 7, refrigeration cycle
apparatus 200 comprises an outdoor unit 210 and an
indoor unit 220. Outdoor unit 210 is configured such that
the Fig. 1 bypass unit 7 and controller 10 are replaced
with a bypass unit 70 and a controller 20, respectively,
and temperature sensors Ts1 and Ts2 are added. By-
pass unit 70 is the Fig. 1 bypass unit 7 plus a bypass
valve 71 (a second valve) in configuration. Indoor unit
220 is the Fig. 1 indoor unit 120 plus a controller 30 in
configuration. The remainder is identical, and according-
ly, will not be described repeatedly.

[0031] Asshownin Fig. 7, bypass valve 71 is connect-
ed between condenser 2 and receiver 32. Controller 20
closes bypass valve 71 in the normal operation. Control-
ler 20 obtains from temperature sensor Ts1 a tempera-
ture T1 of refrigerant passing between receiver 32 and
on/off valve 4. Controller 20 obtains from temperature
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sensor Ts2 a temperature T2 of a space in which outdoor
unit 210 is disposed. Controller 20 controls a driving fre-
quency for compressor 1 to control an amount of refrig-
erant discharged by compressor 1 per unit time. Control-
ler 30 opens on/off valve 4 in the normal operation. No
electrical communication line is established between
controllers 20 and 30.

[0032] Fig. 8 is a functional block diagram showing a
state of a channel of refrigeration cycle apparatus 200 of
Fig. 7 in a pump-down operation. As shown in Fig. 8,
controller 30 closes on/off valve 4. When on/off valve 4
is closed, there is no substantial flow of refrigerant
through a channel between receiver 32 and on/off valve
4. Therefore, when on/off valve 4 is closed, the refrigerant
has temperature T1 approaching temperature T2 of the
space in which outdoor unit210 is disposed. Accordingly,
when a condition (a specific condition) that temperatures
T2 and T1 have a difference having an absolute value
smaller than a reference value 31 is established, control-
ler 20 determines that on/off valve 4 is closed, and con-
troller 20 opens bypass valve 71. Reference value 31
can be determined, as appropriate, through an actually
conducted experiment or a simulation.

[0033] Fig. 9 is a flowchart of a process performed by
controller 20 of Figs. 7 and 8. The process shown in Fig.
9 is invoked every sampling time by a main routine (not
shown) that generally controls refrigeration cycle appa-
ratus 200.

[0034] As shown in Fig. 9, controller 20 determines in
S201 whether the condition that temperatures T2 and T1
have a difference having an absolute value smaller than
reference value 51 is established. When the absolute val-
ue is equal to or larger than reference value 61 (NO in
S201), controller 20 determines that on/off valve 4 is not
closed, and controller 20 returns the process to the main
routine. When the absolute value is smaller than refer-
ence value 31 (YES in S201), controller 20 opens bypass
valve 71 in S202 and proceeds to S203. Controller 20
waits for a fixed period of time in S203. For the fixed
period of time, liquid refrigerant having a degree of su-
percooling flows from condenser 2 into each of receivers
31 and 32, and gaseous refrigerant included in each of
receivers 31 and 32 is liquefied. As a result, an amount
of liquid refrigerant stored in each of receivers 31 and 32
increases. After the fixed period of time elapses, control-
ler 20 performs a step to end the pump-down operation
in S204, and returns the process to the main routine. The
step of ending the pump-down operation includes, for
example, stopping compressor 1 and closing bypass
valve 71.

[0035] A condition indicating that on/off valve 4 is
closed is not limited to that indicated in Fig. 9 by S201.
When on/off valve 4 is closed, an amount of refrigerant
on the high-pressure side increases, and accordingly,
pressure of refrigerant discharged from compressor 1
(an output pressure) increases. Therefore, a condition
that compressor 1 outputs pressure increasing in an
amount larger than a reference value per unit time can
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be used as the condition indicating that on/off valve 4 is
closed.

[0036] Fig. 10 is a functional block diagram showing a
configuration of a refrigeration cycle apparatus 200A ac-
cording to a first modified example of the second embod-
iment. Refrigeration cycle apparatus 200A is configured
such that controller 20 of Fig. 8 is replaced with a con-
troller 20A, temperature sensors Ts1 and Ts2 are elimi-
nated, and a pressure sensor Ps1 is added. The remain-
der is identical, and accordingly, will not be described
repeatedly.

[0037] Asshownin Fig. 10, controller 20A obtains from
pressure sensor Ps1 a pressure Pd output from com-
pressor 1 (a pressure of refrigerant passing between
compressor 1 and condenser 2). Controller 20A opens
bypass valve 71 when a condition (a specific condition)
is established that output pressure Pd increases in an
amountlarger than a reference value 32 when an interval
between two successive sampling times (a reference
time interval) is defined as a unit time. Reference value
82 can be determined, as appropriate, through an actu-
ally conducted experiment or a simulation.

[0038] Fig. 11 is a flowchart of a process performed by
controller 20A of Fig. 10. The process shown in Fig. 11
is invoked every sampling time by a main routine (not
shown) that generally controls refrigeration cycle appa-
ratus 200A. S202 to S204 in Fig. 11 are the same as
those in Fig. 9.

[0039] As shown in Fig. 11, in S211, controller 20A
determines whether the condition that output pressure
Pd increases in an amount larger than reference value
82 per unit time is established. When the amountis equal
to orless than reference value 62 (NO in S211), controller
20A determines that on/off valve 4 is not closed, and
controller 20A returns the process to the main routine.
When the amount is larger than reference value 82 (YES
in S211), controller 20A performs S202 to S204, similarly
as done in Fig. 9, and controller 20A returns the process
to the main routine.

[0040] When on/off valve 4 is closed, an amount of
refrigerant on the low-pressure side decreases, and ac-
cordingly, pressure of refrigerant sucked into compressor
1 (a suction pressure) decreases. Therefore, a condition
that suction pressure of compressor 1 decreases in an
amount larger than a reference value per unit time can
also be used as the condition indicating that on/off valve
4 is closed.

[0041] Fig. 12 is a functional block diagram showing a
configuration of a refrigeration cycle apparatus 200B ac-
cording to a second modified example of the second em-
bodiment. Refrigeration cycle apparatus 200B is config-
ured such that controller 20 of Fig. 8 is replaced with a
controller 20B, temperature sensors Ts1 and Ts2 are
eliminated, and a pressure sensor Ps2 is added. The
remainder is identical, and accordingly, will not be de-
scribed repeatedly.

[0042] AsshowninFig. 12, controller 20B obtains from
pressure sensor Ps2 a suction pressure Ps of compres-
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sor 1 (a pressure of refrigerant passing between evapo-
rator 6 and compressor 1). Controller 20B opens bypass
valve 71 when a condition (a specific condition) is estab-
lished that suction pressure Ps decreases in an amount
larger than a reference value 33 when an interval be-
tween two successive sampling times is defined as a unit
time. Reference value 83 can be determined, as appro-
priate, through an actually conducted experiment or a
simulation.

[0043] Fig. 13 is a flowchart of a process performed by
controller 20B of Fig. 12. The process shown in Fig. 13
is invoked every sampling time by a main routine (not
shown) that generally controls refrigeration cycle appa-
ratus 200B. S202 to S204 in Fig. 13 are the same as
those in Fig. 9.

[0044] As shown in Fig. 13, controller 20B determines
in S221 whether the condition that suction pressure Ps
decreases in an amount larger than reference value 63
per unit time is established. When the amount is equal
to orless than reference value 63 (NO in S221), controller
20B determines that on/off valve 4 is not closed, and
controller 20B returns the process to the main routine.
When the amount is larger than reference value 63 (YES
in S221), controller 20B performs S202 to S204, similarly
as done in Fig. 9, and controller 20B returns the process
to the main routine.

[0045] The refrigeration cycle apparatus according to
the second embodiment and the first and second modi-
fied examples can thus improve the pump-down opera-
tion in stability.

[0046] The embodiments disclosed herein are also in-
tended to be combined within a consistent scope as ap-
propriate and thus implemented. It should be understood
that the embodiments disclosed herein have been de-
scribed for the purpose of illustration only and in a non-
restrictive manner in any respect. The scope of the
present invention is defined by the terms of the claims,
rather than the description above, and is intended to in-
clude any modifications within the meaning and scope
equivalent to the terms of the claims.

REFERENCE SIGNS LIST

[0047] 1 compressor, 2 condenser, 4 on/off valve, 5
expansion valve, 6 evaporator, 7, 70 bypass unit, 10, 20,
20A, 20B, 30 controller, 11 circuitry, 12 memory, 13 in-
put/output unit, 31, 32 receiver, 71 bypass valve, 100,
200, 200A, 200B, 900 refrigeration cycle apparatus, 110,
210 outdoor unit, 120, 220 indoor unit, Ps1, Ps2 pressure
sensor, Ts1, Ts2 temperature sensor.

Claims
1. A refrigeration cycle apparatus in which refrigerant

circulates, the refrigeration cycle apparatus compris-
ing:
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a compressor;
a first heat exchanger and a second heat ex-
changer;

afirstreceiver and a second receiver configured
to store the refrigerant in a form of liquid;

a first valve;

an expansion valve; and

a bypass unit, wherein

the refrigerant circulates through the compres-
sor, the first heat exchanger, the first receiver,
the second receiver, the first valve, the expan-
sion valve, and the second heat exchanger in
this order, and

the bypass unit guides the refrigerant from the
first heat exchanger to the second receiver with-
out passing through the first receiver.

2. The refrigeration cycle apparatus according to claim
1, further comprising a controller configured to con-
trol the bypass unit, wherein

the bypass unit includes a second valve con-
nected between the firstheat exchanger and the
second receiver, and

the controller opens the second valve when a
specific condition indicating that the first valve
isclosed is established, and the controller closes
the second valve when the specific condition is
not established.

3. Therefrigeration cycle apparatus according to claim
2, wherein

the compressor, the first heat exchanger, the
first receiver, and the second receiver are dis-
posed in a first space,

the first valve, the expansion valve, and the sec-
ond heat exchanger are disposed in a second
space, and

the specific condition includes a condition that
an absolute value of a difference between a tem-
perature of the refrigerant flowing out of the sec-
ond receiverand a temperature of the first space
is smaller than a reference value.

4. The refrigeration cycle apparatus according to claim
2, wherein the specific condition includes a condition
that pressure output from the compressor increases
in an amount larger than a reference value for a ref-
erence time interval.

5. The refrigeration cycle apparatus according to claim
2, wherein the specific condition includes a condition
that pressure sucked into the compressor decreases
in an amount larger than a reference value for a ref-
erence time interval.
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